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Objectives. This study assessed
whether documented effects of income in-
equality on health are consistent across de-
mographicsubgroupsoftheUSpopulation.

Methods. Data from the National
Health Interview Survey on White and
Black non-Hispanics were used. Logis-
tic regression models were estimated
with SUDAAN software. Perceived
health was the outcome variable.

Results. The results of the multi-
variate analysis, in which individual fam-
ily income and county-level poverty rates
were included, were not consistent with
existing research. In the presence of co-
variates, the conditional effects of in-
equality were restricted to Whites aged
18–44 years in the 2 highest income in-
equality quartiles and middle-aged
Whites in counties with the highest level
of income inequality. The health of
Blacks of all ages, elderly Whites, and
middle-aged Whites outside of the areas
of highest inequality was unaffected
when controls for individual character-
istics and county-level poverty were in
place.

Conclusions. For the United States,
the independent and direct contribution
of income inequality to the determina-
tion of self-perceived health net of indi-
vidual income and county income lev-
els is restricted to certain demographic
groups. (Am J Public Health. 2000;90:
1892–1897)

Relative income distributions have been
shown to affect morbidity and mortality pros-
pects both cross-nationally and nationally at
the state, county, and metropolitan statistical
area level in the United States.1–7 Initially, the
bulk of this research focused on the health of
populations, with the supporting data restricted
primarily to ecologic correlations between in-
dicators of income inequality and aggregate
morbidity or mortality outcomes. Conse-
quently, criticism has focused on the validity of
ecologic inference, the measurement of in-
come, the exclusion of covariates, and the ap-
plicability of the aggregate geographic unit.8–12

More recent research has remedied the
difficulties with ecologic inference by exam-
ining income inequality with data on both in-
dividuals and aggregates such as tracts, coun-
ties, states, and primary sampling units in the
United States.11,13–15 These studies directly at-
tempt to test the mechanisms by which income
inequality is linked to individual mortality or
morbidity by including both aggregate and in-
dividual measures of income. The evidence
from these studies is decidedly mixed, how-
ever. Although these studies vary substantially
in design and implementation, the lack of ro-
bust findings suggests that observed ecologic
effects of income inequality may not have a
simple analog when measured for individuals.
One potential source of these discrepancies,
beyond the technical difference, is that ana-
lysts have largely ignored potential variability
in the effect of income inequality on the health
of demographic subgroups in the United States
in particular.

Conceptually, in previous research, in-
come inequality was hypothesized to affect
how communities invest in the health and well-
being of individuals and how individuals per-
ceive both their status within the community
and their connection to it.16–20 These studies
then linked the differential life circumstances
of individuals to living in regions of high in-
come inequality compared with living in areas
of low income inequality.The underlying force
that influences both the socioeconomic con-

figuration of communities and the relation of
individuals to those communities is how in-
come inequality manifests itself spatially. In-
come inequality generates spatial segregation
in residence along both racial/ethnic and eco-
nomic lines. The community-level conse-
quences of income inequality are the spatial
isolation of the wealthy from the poor and the
selective abandonment of the neighborhoods of
the poor and of racial/ethnic minorities. The
selective geographic deterioration of the local
environments then may have powerful effects
on morbidity and mortality prospects, espe-
cially for minorities and poor persons of all
races/ethnicities, that are equal to the purely
social and psychologic mechanisms linking in-
come inequality to health suggested to date.

The relation between individual social dis-
advantage and morbidity or mortality has been
shown to be highly differentiated across de-
mographic groups in the United States, indi-
cating that past analyses of income inequality
and morbidity or mortality also have been fur-
ther complicated by existing racial/ethnic and
age differences in income and mortality
prospects. Differential disease prevalence for
racial/ethnic subpopulations reflects not only
racial/ethnic discrimination but also intricate
interactions with socioeconomic opportunities
and residential environments. The mechanisms
through which socioeconomic characteristics
are reflected in health operate at the individ-
ual, neighborhood, and community level. Thus,
the mechanisms by which inequality influences
the health prospects of minorities and persons
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of different ages are likely to be further con-
founded by structural segregation, including
residential and labor force segregation, social
discrimination, and institutional racism.

African Americans are likely to be most
affected by the geographic manifestations of
income inequality, because they are most likely
to live in poor and marginal neighborhoods. It
is, therefore, important to disentangle the direct
effects of income inequality from the conse-
quences of structural segregation. We hypoth-
esized that the indirect effects of income in-
equality as measured by the economic
development of counties would be more pro-
nounced for minority populations. Given the
overlap between race/ethnicity and social class
in the United States, and the subsequent over-
lap of economic and residential segregation,
the geographic consequences of income in-
equality may provide critical insight into the
inconsistent findings of income inequality
across subgroups reported in studies in the
United States.

In this article, we report that a portion of
the empirical ambiguity that exists in this lit-
erature may be a result of the differential path-
ways from income inequality to health for de-
mographic subpopulations in the United States.
Without data at different levels of geographic
aggregation, it is difficult to definitively trace
these pathways, but this research attempts to
disentangle a portion of the differences.

Methods

In this study, individual health and socio-
economic data from the National Health In-
terview Survey (NHIS) were linked to county-
level measures of income inequality
constructed from the 1990 census to assess the
effect of county-level income inequality on the
self-reported health of Whites and Blacks in 3
age groups. Measures of family income at the
time of interview and other measures of indi-
vidual and county characteristics were in-
cluded. The analysis was stratified by the 6 age
and race/ethnicity groups to provide insight
into the link between income inequality, racial/
ethnic residential segregation, and poverty con-
centration in the United States.

Data Collection

Data from the NHIS were concatenated
for 3 consecutive years, 1989 through 1991.
The NHIS is an annual survey conducted by
personal interview of a stratified multistage
probability sample of US households. Detailed
information is gathered on demographic and
socioeconomic characteristics, health habits,
health care use, and health status from a na-
tionally representative sample of individuals.21

These data were supplemented with informa-
tion from the 1990 census Summary Tape Files
3-A (STF3A), which contain economic and
demographic information for states and their
geographic subdivisions. Individual records
from the NHIS were linked to census data with
county Federal Information Processing Stan-
dards (FIPS) codes, which uniquely identify
the county. Six race/ethnicity and age groups
were analyzed separately—White and Black
non-Hispanics in 3 age groups—(18 to 44
years, 45 to 64 years, and 65 years and older)—
to demonstrate that both income inequality and
other characteristics of the place of residence
have substantially different effects by race/eth-
nicity and age.

Measures

Morbidity was the focus of this study be-
cause as mortality rates level off and chronic
diseases become more prominent, morbidity
is a more salient measure of the health response
to social inequality. In addition, given the
mechanisms by which inequality affects health,
morbidity is likely to show a faster response
to increases in inequality over time. Of all mor-
bidity indicators, perceived health has been
shown to be the strongest predictor of mortal-
ity.22 In this analysis, the 5-point scale avail-
able in the NHIS was dichotomized into those
in fair or poor health and those who rated their
health as good, very good, and excellent.

Measures at the individual level included
age, sex, a logged family income–to–needs
ratio, and continuous years of schooling. For
individuals younger than 25 years, the income
and education measures were, at best, proxies
for their true socioeconomic status, because
these individuals may not have yet completed
their education and may still live in their par-
ents’households. Nevertheless, persons in this
age group were retained in the sample because
past research has suggested that premature mor-
bidity may be specifically linked to income in-
equality. The income-to-needs ratio was cal-
culated based on midpoints of income
categories adjusted for family size—an ap-
proach that provides for comparability across
households of different size.Those persons with
missing family income were excluded from the
analysis. Additional analyses (not shown) in-
dicated that the exclusion of persons with miss-
ing income did not significantly alter the indi-
vidual or contextual effects of income inequality
on health. Persons of Hispanic origin and who
identified themselves as other race also were
excluded, because the residential patterns of
these groups are more difficult to characterize.

Counties provide a useful unit of analysis,
because they range from completely rural to
metropolitan, a more representative geography
than the geographic units used in previous re-

search. States and metropolitan areas are lim-
ited in the range and variability of living con-
ditions as well as in the degree of variability
in income inequality. Counties are used to en-
sure a wider range of prosperity, demographic
heterogeneity, and social infrastructure, and so
nonmetropolitan areas are not neglected. Eco-
nomic and racial/ethnic heterogeneity within
counties does cause some ambiguity, because
the constituent communities can vary sub-
stantially in composition. Nevertheless, coun-
ties are the best single comprehensive unit in
which to assess income inequality.

Two variables were used at the county
level from the 1990 census and attached to
the individual records from the NHIS.
County poverty levels are measured by the
percentage of county households with in-
comes under the official US poverty thresh-
old for each survey year and range from 2.8%
to 44.2% of the county households repre-
sented in the NHIS. The inclusion of county-
level poverty rates then allows the con-
founding of the basic economic development
of the counties to be controlled and demon-
strates the indirect effects of income in-
equality on residential segregation by income
for disadvantaged subgroups.

The second variable constructed from the
census data was a measure of income inequal-
ity, the Gini index, which has a theoretical range
of 0 to 1, with 0 representing complete equal-
ity. In a comparison of the measures of in-
equality associated with mortality, Kawachi
and Kennedy3 found that they were highly cor-
related in the United States and that the associ-
ation with mortality was similar regardless of
the measure used. In this analysis, the overall
range of the Gini index across counties was
0.38 to 0.85. These figures are, in general,
higher than those based on all counties in the
United States, because the counties contained
in the NHIS sample design are more likely to be
within large metropolitan areas, which are char-
acterized on average by higher rates of income
inequality. Both the Gini index and the per-
centage of households in poverty are relatively
skewed in their distributions; thus, they are
measured in empirical quartiles. Blacks are dis-
proportionately found in counties with high in-
come inequality, with nearly half of the Blacks
in this sample in counties of the highest level of
inequality compared with one quarter of the
Whites.The range of these quartiles appears in
the notes forTables 2 and 3.The correlation be-
tween the county-level Gini index and the per-
centage of households in poverty is relatively
low (−0.18), as are cross-level correlations.

Analysis Strategy

The data were analyzed with the SU-
DAAN (Research Triangle Institute, Research
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TABLE 1—Sample Characteristics, by Race/Ethnicity and Age: National Health Interview Survey (NHIS), 1989–1991a

White, Black, White, Black, White, Black,
Non-Hispanic, Non-Hispanic, Non-Hispanic, Non-Hispanic, Non-Hispanic, Non-Hispanic,
Aged 18–44 y Aged 18–44 y Aged 45–64 y Aged 45–64 y Aged ≥65 y Aged ≥65 y

Mean age, y 31.3 30.2 53.9 53.8 73.4 73.3
Mean educational attainment, y 13.2 12.5 12.7 11.2 11.3 8.8
Percentage male 49.6 44.7 48.7 45.2 42.7 40.5
Mean family income, $ 38340 25640 42364 27779 24032 15492
Median county Gini index 0.424 0.447 0.421 0.456 0.425 0.457
Median percentage of households 11.9 13.7 11.9 13.7 12.2 15.0

in poverty in county
Percentage in fair or poor health 4.9 10.8 14.5 28.8 26.5 41.7

aTabulations for the NHIS were weighted.

Triangle Park, NC) logistic regression proce-
dure. This software accounts for the clustered
sample design of the NHIS and also for the
lack of independence in the error terms when
aggregate-level data are used in individual-
level models. The county is used to form the
primary sampling unit, which is a sampling
stratum in the NHIS sample design. The stan-
dard specification of the models in SUDAAN
is therefore adequate to account for the lack of
independence in the error terms,23,24 although
it does not account for the model misspecifi-
cation associated with cross-level inference in
multilevel models of this type. Thus, caution is
warranted when drawing conclusions about the
modifying effect of income inequality on other
individual-level determinants of health such as
family income or education.

We first examined the bivariate associa-
tion between county-level income inequality
and health for all 6 race/ethnicity and age
groups to assess the degree to which these re-
sults confirm other analyses of this type. The
next step was to add individual-level variables
to the model of income inequality as well as the
county measure of percentage of households in
poverty and to compare these findings with
the bivariate associations and across race/eth-
nicity and age groups.

Results

Table 1 contains descriptive characteristics
of each of the 6 demographic groups exam-
ined in this study. The analyses include weights
that recalibrate the sample to reflect the com-
plex sample design of the NHIS. Across all
age groups, Blacks were likely to be younger,
less well educated, and poorer than Whites.
They also were more likely to live in counties
with higher poverty rates and higher income
inequality. More important, a much larger pro-
portion of Blacks than of Whites were in fair
or poor health at all ages; the gap between
Blacks and Whites increased in middle age so

that the proportion of Blacks in poor health
was nearly twice that of Whites.

The bivariate, or unadjusted, odds ratios
between income inequality and health appear
in Table 2. The quartile values were compared
to the areas with the lowest inequality. The odds
ratios are within the range of, albeit slightly
larger than, those estimated by Kennedy et al.19

for state income inequality and the health of
the population in general with data from the
Behavioral Risk Factor Survey.

With the exception of the elderly and of
youngWhites in counties of low to moderate in-
equality, individuals residing in counties with
income inequality above the lowest level had
significantly poorer health.Among young and
middle-aged Blacks, these effects were quite
large.Thus, for Blacks aged 18 to 44 years, the
risk of being in fair or poor health was more
than 50% greater for persons living in areas
with the highest income inequality (areas with
a Gini index greater than 0.454). Although in
most cases the confidence intervals overlap, it
also appears that increasing risk is associated
with greater levels of inequality. For instance,
among young and middle-aged Whites, the
odds ratios increase from approximately 1.16
for areas of low moderate inequality to more
than 1.40 for areas of highest inequality com-
pared with counties with the lowest levels of
inequality. This suggests that the adverse ef-
fects of income inequality on health increase
along a gradient, at least for Whites. The lack
of an effect for elderly Blacks and the limited
effect for elderly Whites are consistent with
other research.15

Table 3 presents the results for the mul-
tivariate models that include family income,
other individual covariates, and county poverty
rates and income inequality. We present ad-
justed odds ratios for each of the covariates
and specify whether these coefficients are sta-
tistically significant at conventional levels. The
picture that emerges from these analyses is
very different from what appears in Table 2. In
the presence of covariates at the individual and

county level, the conditional effects of income
inequality are restricted to Whites aged 18 to
44 in the 2 highest income-inequality quar-
tiles and middle-aged Whites in counties with
the highest level of income inequality. The di-
rect effects of income inequality, after control
for individual covariates and county-level
poverty rates, do not apply to Blacks of all
ages and elderly Whites. The age- and race/
ethnicity-specific odds ratios show the net as-
sociation between income inequality and
health in each of the demographic groups.

The direct effects of income inequality for
young and middle-aged Whites persist across
models. The adjusted odds ratios for young
Whites are only partially attenuated in compar-
isonwith thebivariateoddspresented inTable2.
YoungWhites in counties of highest income in-
equality remainat analmost50%increased risk
for fair or poor health compared with young
Whites incountiesof lowest inequality.Middle-
agedWhitesareat about20%increased risk for
poor health in the same counties.

Discussion

Mixed evidence from previous analyses
that controlled for individual or family in-
come in estimating the effects of income in-
equality on morbidity and mortality led us to
reexamine the issue in a large, nationally rep-
resentative sample with externally valid mea-
sures of income inequality. Our analysis was
conducted for 6 subpopulations, because it is
well established that both age and race/eth-
nicity differentially moderate the relation be-
tween family income and health and between
place of residence and health. These results
suggest that both race/ethnicity and type of
morbidity, as proxied by age, may be medi-
ating factors in the relation between inequal-
ity and morbidity.

In the current study, the relation between
income inequality and morbidity was highly
differentiated across demographic groups. The
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TABLE 2—Bivariate Odds Ratios for Being in Fair or Poor Health, by Income Inequality, Race/Ethnicity, and Age: National
Health Interview Survey, 1989–1991

Race/Ethnicity and Age
Gini Coefficient Sample Size Fair/Poor Health, % Bivariate Odds Ratio 95% Confidence Interval

White, non-Hispanic, 18–44 y
Lowest inequality 21723 4.2 1.00
Low moderate inequality 19889 4.8 1.14 0.99, 1.30
High moderate inequality 18921 5.5 1.34 1.18, 1.51
Highest inequality 14487 5.9 1.46 1.26, 1.70

Black, non-Hispanic, 18–44 y
Lowest inequality 1283 8.5 1.00
Low moderate inequality 2505 11.3 1.38 1.04, 1.84
High moderate inequality 2854 13.2 1.67 1.28, 2.17
Highest inequality 7860 11.9 1.53 1.20, 1.96

White, non-Hispanic, 45–64 y
Lowest inequality 10873 12.3 1.00
Low moderate inequality 10200 14.1 1.16 1.01, 1.32
High moderate inequality 9872 16.1 1.37 1.19, 1.58
Highest inequality 7334 16.8 1.41 1.22, 1.62

Black, non-Hispanic, 45–64 y
Lowest inequality 557 22.4 1.00
Low moderate inequality 1090 29.9 1.57 1.11, 2.23
High moderate inequality 1195 32.6 1.84 1.34, 2.53
Highest inequality 3541 29.0 1.52 1.13, 2.03

White, non-Hispanic, ≥65 y
Lowest inequality 6100 24.7 1.00
Low moderate inequality 7032 25.1 1.02 0.89, 1.15
High moderate inequality 7137 28.3 1.22 1.07, 1.39
Highest inequality 5278 28.7 1.18 1.04, 1.35

Black, non-Hispanic, ≥65 y
Lowest inequality 210 37.1 1.00
Low moderate inequality 219 43.1 1.53 0.96, 2.46
High moderate inequality 719 42.7 1.46 0.96, 2.22
Highest inequality 832 40.7 1.29 0.85, 1.97

Note. The omitted category in each case is the lowest empirical quartile of the Gini coefficient for the entire distribution. All bivariate
comparisons are made to the lowest level of inequality. No overlapping confidence intervals indicate additional differences between the
remaining quartiles. Gini coefficient ranges for the county inequality levels are as follows: lowest inequality, 0.305–0.405; low moderate
inequality, 0.406–0.426; high moderate inequality, 0.427–0.454; and highest inequality, 0.455–0.576.

direct effects of income inequality were ob-
served, exclusive of individual covariates and
county-level poverty rates, only for young and
middle-aged Whites.The corresponding asso-
ciation was not observed for Blacks of all ages,
elderly Whites, and middle-aged Whites out-
side of the areas of highest inequality. How-
ever, the effects of county poverty were most
pronounced for these subpopulations.

The conflict in evidence from previous
analyses that assessed the effect of both fam-
ily income and income inequality at the ag-
gregate level or with all individuals is caused,
in part, by the presentation of a single sum-
mary measure of the income inequality effect
for the entire population. It is not difficult to un-
derstand how an analysis conducted for the en-
tire population may well be dominated by the
results for young and middle-aged Whites, be-
cause in this analysis they represent more than
69% of the total sample.

Our analysis further suggests that the
mechanisms through which income inequal-
ity translates into an individual’s morbidity risk
are specific to demographic groups. In certain

subpopulations, the pathway from income in-
equality to health appears to be via the direct
effects of income inequality, whereas in oth-
ers it appears to be through the effects of in-
come inequality on the economic geography
of demographic groups. The geographic con-
centration of the poor, generated by high lev-
els of income inequality in the metropolitan
area or state, may be the predominant pathway
for Blacks.12,25–30Thus, some of the departures
from past research shown here may result from
the different levels at which income inequality
is measured. Ambiguity in past analyses also
may have been caused by the exclusion of
measures of the absolute economic conditions
in the areas of interest.

In our analysis, the county-level poverty
measure was a much better and more consis-
tent predictor of poor health for Blacks and
Whites across most of the age groups. Without
measures for absolute economic standing in
the county, income inequality as a measure of
the effect of the relative distribution of income
is confounded. In this analysis, county-level
poverty rates accounted for a 15% to more than

60% increase in the risk of being in fair or poor
health across the population groups analyzed.

Conclusion

For the United States at least, it is clear
that when individual income and county in-
come levels are controlled for, the independent
and direct contribution of income inequality
to the determination of self-perceived health
is restricted to some demographic groups. It is
also apparent that different pathways from in-
come inequality to health exist for other groups.
These results suggest that caution is warranted
when population-level mechanisms are posited
to explain the more limited effect of relative
income distributions on the health outcomes
of individuals. Consequently, future attempts to
explore the effects of income inequality on
adult morbidity or mortality in the United
States must address the influence of demo-
graphic and geographic variability.

Based on these findings, we recommend
future studies that further clarify the direct and
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TABLE 3—Adjusted Odds Ratios for Being in Fair or Poor Health, by Race/Ethnicity and Age: National Health Interview
Survey, 1989–1991

White, Black, White, Black, White, Black,
Non-Hispanic, Non-Hispanic, Non-Hispanic, Non-Hispanic, Non-Hispanic, Non-Hispanic,
Aged 18–44 y Aged 18–44 y Aged 45–64 y Aged 45–64 y Aged ≥65 y Aged ≥65 y

Income inequality
Lowest inequality 1.00 1.00 1.00 1.00 1.00 1.00
Low moderate inequality 1.10 0.99 1.07 1.01 0.97 1.16
High moderate inequality 1.23** 1.02 1.12 1.14 1.09 0.98
Highest inequality 1.48** 0.93 1.19* 1.01 1.05 0.88

County poverty level
Lowest poverty 1.00 1.00 1.00 1.00 1.00 1.00
Low moderate poverty 1.05 1.32 1.16** 1.59* 1.13 1.51
High moderate poverty 1.08 1.63** 1.07 1.58* 1.10 2.14**
Highest poverty 1.00 1.45* 1.38** 1.22 1.34** 1.50

Individual characteristics
Age, y 1.06** 1.07** 1.05** 1.04** 1.01** 0.99
Sex

Male 1.00 1.00 1.00 1.00 1.00 1.00
Female 1.24** 1.38** 0.92** 1.22** 0.89** 1.04

Income to needs 0.57** 0.65** 0.45** 0.52** 0.59** 0.94**
Education 0.80** 0.85** 0.85** 0.88** 0.91** 0.67**
Sample size 75020 14502 38279 6383 25547 3481
−2 Log likelihood ratio (χ2) 2940.72** 938.01** 4482.48** 986.92** 1618.56** 206.33**

Note. The omitted category in each case is the lowest empirical quartile of the Gini coefficient or county-level poverty for the entire distribution.
Gini coefficient ranges for the county inequality levels are as follows: lowest inequality, 0.305–0.405; low moderate inequality, 0.406–0.426;
high moderate inequality, 0.427–0.454; and highest inequality, 0.455–0.576. The poverty-level ranges were as follows: lowest poverty,
2.82%–8.61%; low moderate poverty, 8.62%–12.15%; high moderate poverty, 12.16%–15.69%; and highest poverty, 15.70%–44.17%.

*Significant at P≤ .05; **significant at P≤ .01.

indirect pathways from income inequality to
health and help guide the policy implications of
this research. Population-level policies that re-
dress income inequality will certainly amelio-
rate many of the social and economic condi-
tions that affect health, but for some
demographic subpopulations, the route will be
circuitous.
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